Relativization is a new approach to unification of general relativity with quantum theory. This involves treating the Einstein equivalence principle as a fundamental axiom of algebraic quantum field theory. Instead of quantization of gravity quantum field theory is recast in a form which makes it compatible with the principles of general relativity. Then using time honored techniques of quantum field theory, a unified model of the four known forces is derived. The model is computationally challenged and compared to well known observations of gravitational waves and the cosmic microwave background. It is found to agree with observation to a high degree. Agreement with observation being the strongest argument possible for any theoretical approach.
Introduction
First and foremost, it has to be said that the basic concept of this paper, modification of quantum mechanics and quantum field theory to fit general relativity has been approached by two different independent teams at nearly the same time. The same time as conference talks were given Farmer, 2017) , and papers published in less known OA PPPR journals (H. H. Farmer, n.d.) . Penrose, Howl, and Fuentes were doing their great work on the same concept and publishing in better journals (Penrose, 2014; Howl, Penrose, & Fuentes, 2019) . That said the mathematical and computational techniques employed in this work appear to be independent. So, why do so many people want to research an alternative approach to the GR + QFT problem?
There are two extremely well tested models of the universe which are conceptually incompatible. This deep vexing contradiction in two experimentally verified theories is a mystery that must be solved.
Trying a new approach to a problem is the very essence of research. That is why we try alternatives when past hypotheses do not fit the data. When the mainstream model (i.e. String/M Theory) is mainly favored for sociological, rather than physics reasons. When the mainstream approach has been tried by many theorist but not quite worked for many years. When the predictions of mainstream models have been falsified by experimentation. After taking the time to learn the mainstream models well enough to judge the above (i.e. MS or PhD in Physics). 
Relativizing quantum field theory
Relativizing quantum field theory is comprised of applying the following axioms to it. This is similar to the approach known as AQFT (Hollands & Wald, 2014) . The argument that these axioms lead to valid models derives from comparing the resuting hypothesese to experimental and observational data. That comparison will be done latter in this paper.
Axioms of Relativzation:
1. All physical theories must obey the Einstein equivalence principle. (Einstein, 1916) 2. Spectrum condition: All possible states of a QFT will be in the Fock-Hilbert space H. An operator on H must map states to other states in H.
Normalization condition:
The inner product on H must be in a set isomorphic to the division algebras R,C,H. (Baez, 2012) 4. QFT locality: QFT interactions occur in the locally flat space at the point of interaction. The propagation of particles between interactions is governed by relativity.
5. Specification condition: Relativized QFT's are defined by the above and the tensor product of their state space with Minkowski space. For a theory T, T = {H, H ⊗ M, A (H)} (inspired by a similar statement in (Hollands & Wald, 2014) ).
The application of these axioms and how they are to be used will be demonstrated by applying them to a series of models. First a toy model which while physically trivial shows how the axioms work in the most straightforward manner, section 2.1. Then a minimal extension to the standard model of particle physics which not only preseves the successes of the standard model but is compatible with gravitational wave observations (section 3 and figure6). Last but not least, a unified model of general relativity and quantum field theory which includes the dark sector (section 6) and which is compatible with observations of the cosmic microwave background 11.
2.1 Let us consider the simplest quantum mechanical system.
Consider beams of fermions and how they may effect gravity via their spin. This well known system has a Hilbert space with two eigen vectors and two real eigenvalues. A general vector in this space could be written as,
Where a and b are between zero and one. The inner product of these kets will be a tensor of rank two.
The way to get a curvature operator starts with the vierbien formulation as shown in detail in the following section in equations 6 and 7. For this toy example I will make the assumption which while not likely correct is illustrative ω µa νb = |α β| can be substituted into equation 6 to result in this formula relating curvature to the quantum mechanics of spin 1/2,
This last equation gives a plausible Ricci curvature due to the interaction of two beams of neutral spin 1/2 particles such as neutrons or neutrinos. Relativized quantum field theory will be more complex and requires the theory of Lagrangian manifolds.
3 The relativized extended standard model.
To derive the relativized extended standard model of particle physics I will start with the standard model written as a quantum field theory in curved space time. Using this starting point goes a long way toward meeting the first condition.
QFT in curved space time is not enough since it does not allow for the curvature to be effected by interactions. The scalar curvature in the above is just a parameter not a field or an operator. According to the specification condition a theory is defined by the algebra of its operators. The Lagrangian I am looking for will be defined in terms of algebra and operators. To write interaction terms I need an inner product like the one described in axiom 3 In my previous paper (missing citation) I was mainly interested in inner products of the form
Quantities such as this are a set of four vectors which exist in the tangent space of an interaction. This subspace H ⊗ M consist of the probability current four vectors, j a . The next step is to use these expressions to formulate an operator which connects one tangent space to another. I conjecture that the way to do this is by way of the curvature of space time if I can derive an operator to describe it.
A curvature operator
I used the vierbein formulation of general relativity . Start from the Cartan structure equations using the gamma matrices as a basis
Note the Greek indices are suppressed.
Then solve for the Cartan connection.
Set the torsion equal to the probability current for a scalar field such as the Higgs field |φ , j a = φ|φ , and simplify. This results in the exterior derivative of the Cartan connection.
Next we can solve for the Riemann curvature in terms of Dirac gamma matrices and probability currents.
To get a valid operator on the Hilbert space use j a = φ|φ . Also use the outer product |φ φ|. Then I define R a b ( φ|). also
Equation 11 relates the curvature of space time near a point to the probability four currents due to local non-gravitational fields. Equation 11 provides eigenvalues and eigenstates of space-time curvature.
If I use this expression for the Higgs field equation 14.
For the remainder of this paper I will drop the hat and bra-ket notation for operators. Assume a quantity is an operator unless otherwise specified explicitly or by convention. So for example j a = φ|φ would be notated as j a =φγ a φ. In this notation equation11 becomes equation 13.
Knowing the curvature operator equation 11, and the form of the Higgs field, equation 14, I can find the curvature eigenvectors, equation 15.
As well as the eigenvalues, r ab ,
One could write R ab = r ab Φe ikax a . Now I can write the standard model as a QFT in curved space time in terms of a invariant Lagrangian. In other words, it will be a scalar in H sm ⊗ M with all indices summed over. The standard model fields will satisfy the axioms when written as local operators just as they are in established QFT in curved space time.
Equation 17 is a form of the relativized extended standard model. The term R −φγ a R ab φγ b includes the standard Einstein gravity term with a correction due to higgs-graviton interactions. Including standard Einstein gravity means this model predicts everything that GR does. The graviton-higgs interaction will be the source of new predictions. What is required is a algebraic construction of the relativized extended standard model.
Gravity mediated interaction cross-sections.
A talk was presented at the 2015 April APS conference in Baltimore, Maryland based on this model. The question was asked, does this model solve the problem of UV divergences. To answer this question rigorously I will use a very abstract formulation then I will derive a Feynman diagram expansion for graviton-graviton scattering in the RESM. This will lead directly to a simple experiment in gravitational time dilation and to consequences for black hole thermodynamics which may be observed. This section relies heavily on a previous publication by the author of the current paper.
via Generating functional methods.
To begin, rewrite the Lagrangian L RESM in terms of exterior algebra and treat the operators in it as differential forms. I will also use the geometric product as defined in (Somaroo, Lasenby, & Doran, 1999) (which is easy to confuse for an inner product as in the standard notation both lack a symbol). The result is as follows
.
In the equation above
One could also object on the grounds that we don't have a formula for the standard model in terms of algebraic quantum field theory. I don't need one for the calculation of interest and formulating the standard model as an AQFT in concrete terms would be a paper or even a book unto itself. Such a formulation must exist we just don't know it yet. The next step is to compute the generating functional for this model Z 0 = e γ 1 S . (In this framework it makes sense to use the gamma matrices as a quaternion basis. Using the gamma matrices in this way has several geometric algebraic advantages.) For now I will drop L SM because its generating functionals are well known. To compute the generating functional I need to simplify this integral γ 1 S = γ 1 d 4 xT ab R ab . After integration by parts and full simplification the integral works out to
Therefore the generating functional will be given by.
Consider equation 19 if the curvature goes to infinity then the generating functional oscillates rapidly. If the separation between points x and x' is zero, i.e. a system of zero length the generating functional remains finite. Put another way, even with a wavelength of zero the amplitude of the oscillation remains finite. Following a similar procedure of integration by parts one can find Z 1 .
As per the axioms of relativization this quantity is a quaternion, which is one of the groups that a quantum mechanics must have as it's set of "scalars". To get the observed cross section for graviton-graviton interaction in this model I need to take some functional derivatives with respect to T ab . This works out to a simple expression in terms of the scalar of the stress energy tensor.
By examination one can see that this equation will not give an infinite answer for a finite input. One could set T equal to the scalar stress energy of the whole universe and get a large, but finite answer. One could set it equal to the cosmological vacuum energy and get a finite answer. Using this framework one may compute the gravitationally corrected interaction cross sections for all standard model particles by adding the stress energy due to the standard model, T ab = T ab + T abSM , and computing the following.
Feynman diagram rules.
A detailed and elementary derivation of the Feynman diagram rules for this model is given in .
starting from equation 16, contraction of the appropriate indexes allows me to find the quantized Ricci tensor and quantized Ricci scalar. Then the Einstein-Hilbert action can be written down.
The Higgs interacts with gravitons in a way which will moderate (not mediate) the gravitational interaction terms. From equation 24, the Feynman diagram expansion can be read off. The term linear in the Ricci curvature will produce the diagrams associate with standard Einstein gravity. This means this model inherits all the predictions of classical general relativity. The term which is quadratic in the Higgs produces a vertex which introduces counter terms at every loop order. The Higgs therefore moderates not mediates gravitational interaction, figure 2. This removes the UV divergences in any perturbation expansion.
Consider the graviton-graviton scattering crossection in terms of Feynman diagrams under the RESM, figure 3. The tree level diagrams are the familiar diagrams from standard quantum field theory for a graviton. This means that this theory predicts everything we know from classical general relativity as far as we have been able to measure such results.
The RESM differs when we get to one loop corrections and beyond. The vertex, figure 2, provides counter terms at every loop order. So instead of a infinite progression of diagrams which converges we get a series which will converge. The series converges to approximately hyperbolic cosine of the momentum (or position).
Figure 2: Only one vertex is unique to the relativized extended standard model. This shows a higgs-higgsgraviton interaction. The problem of having two spin zero particles interact to create a spin two particle is addressed by the third axiom . This vertex introduces terms at every loop order to counter the diagrams that cause UV divergence in standard quantum gravity. With this vertex Feynman diagrams may be used.
Figure 3: Graviton-Graviton scattering in the relativized extended standard model. All the diagrams from standard quantum field theory gravity are reproduced. However, the RESM introduces key counter terms which cancel the infinities.
5 Black holes, Hawking radiation and gravitational waves in the framework of relativization.
Black hole thermodynamics is one of the classic theoretical touchstones of the study of the GR + QFT problem. Any model which seeks to unify them must reproduce the results already accepted. As such work towards this has been done and published in a less well known journal by the author of the current paper (H. . That work will now be summarized here.
To show that black hole thermodynamics is preserved in no uncertain terms computational models were constructed. To do this variables and parameters have to be chosen which a computer can work with. The simplest variable that could work is a Lorentz invariant, x = γ a x a . Each value of this x represents a set of values for position and time for which x is the same. This is a locally Lorentz invariant parameter which specifies a set of equivalent four dimensional geometries. The functions being computed on in this section will look very simpler than they really are due to this choice of coordinate.
The important thing to remember is the wave functions that will be derived, define vectors in Hilbert space which depend on their geometry of the underlying local Minkowski space which, in turn, is tangent to the curved Spacetime manifold.
So this "position" with the dimension of "length" is a bit deceptive! Yet this simplifies the analysis considerably.
What follows is the reasoning which will lead to the exact solutions for the position like basis quantum states for a relativistically bound system. Bound in such a way that there is an event horizon. This would include systems such as black holes of any size. This model could also apply to the whole of the universe near the time of the big bang.
The key to setting the length/energy scale via the parameter L which stands for length here and not a momentum operator . L needs to be chosen so as to encompass the magnitude of whatever system is of interest. In the case of the universe L would best be the Hubble length. In the case of "quantum" black holes L should be the Planck length. In the following it will be shown that for the solutions to a Schrodinger type equation with the potential derived in the previous paper. L could even be zero. This model will work and give reasonable results at any imaginable length scale. I will enter the equations in a dimensionless form by introducing the simplest combination of parameters to cancel out the dimensionality. NOTE: this math was done with the computer algebra system Mathematica. The Mathematica notebook can be furnished on request or will be available online with this paper. Now that we have defined the variable to be used and set the basic parameters let us consider what potential to use for a gravitationally bound system in this framework. The answer, found via Feynman diagram expansion and summation, was given in equation 25
Then I have the computer solve equation 27. The details of how this was done are available in Wolfram's computational cloud at https://www.wolframcloud.com/objects/27a3db83-f713-4348-9202-12549db6b748.
The solution output contains undetermined coefficients for the even and odd solutions. R 0 is the ground state eigenvalue of the curvature operator this will vary from system to system. M is the mass of the particle in question, of course. L is as discussed earlier the length scale relevant to the system being studied.
With the eigenfunctions known I will have the computer solve for the corresponding eigenvalues. The result for the even states is.
Likewise, for the odd eigenvalues. For the even states the eigenstates are given by equation 31.
The odd, anti-symmetric states are a bit different the difference being the boundary conditions,
The full solution for an arbitrary black hole eigenstate will be33.
The set of eigenvalues are,
For a black hole the lambda's would have to be 1/2. This would make the state of the hole a state of maximum entropy in accordance with established theory. Thus I can write down the relativized quantum state of a black hole in this framework as a function of x which in this paper is x = γ a x a , as in equation 35.
In the framework of relativization the form of the problem of Hawking radiation is that of barrier penetration and tunneling. There are two ways to approach this. One is to compute the probability current density vectors using the Inner product on a relativized Hilbert space (if this were M theory this would be an inner product on the world sheet of the brane describing the black hole). Instead of doing that I will use the WKB approximation. It is a simple and straight forward calculation that one hopes Mathematica can easily automate . This transmission coefficient times the value of the energy eigenvalue divided by the area of the black hole and a unit of time, say the Planck time, will give the Luminosity of Hawking radiation for a black hole.
That is the fully Mathematica simplified result of this calculation, with the constants for a particular black hole entered, and which has been slightly edited to fit on the page. In the above 2R 0 = 4.53 × 10 −52 . Mathematica assumes a number can in general be at least complex. Let us consider each possible "OR" ∨ condition the software generates.
This condition is telling us that for this integral to exist and for tunneling from the center of the black hole to the surface to occur this value has to be less than eight. Since R 0 is tiny and L is going to be large a n+
−2L
2 R 0 will be of order unity. So this number in many realistic situations will also be of order unity. The next condition is,
which is telling us that when e times the above number is greater than 4 + 4e 2 that Hawking radiation will be possible when this is true.
The last condition is more mysterious,
This condition is saying that when the integral is not a real number, that it is at least a complex number, and under those circumstances tunneling is mathematically possible from the center of the black hole to its surface. Since all the values input will be real and the Mathieu characteristic functions have real output this situation need not be considered physical. The exponential term which will appear is a complicated oscillatory function of L. L would be the Schwarzschild radius of the black hole. Hawking and Bekenstein's theory would predict a perfectly smooth variance in the Luminosity of the black hole with mass and Schwarzschild radius. This theory predicts that the black hole will radiate with a slightly and rapidly varying intensity as it looses mass. For a black hole which is in a stable or metastable state the luminosity of the black hole due to Hawking radiation simplifies to...
For a hypothetical one kilogram black hole the temperature due to hawking radiation would be 55 billion Kelvin. For a stellar mass black hole the Hawking radiation would be 1.4 × 10 −44 Kelvin. For Sagittarius A* this corresponds to a temperature of5.9 × 10 −54 K. A run of the mill stellar mass black hole, and the super-massive Sagittarius A* are orders of magnitude colder than the cosmic microwave Background. Right now there should be a net inflow of radiation into any astrophysical black hole. There should be no observable Hawking radiation from a stellar mass black hole. This model predicts the same general dependence of black hole temperature on black hole mass as Hawking's semi-classical model. Furthermore, this model predicts that a solar mass black hole will not be warmer than the current CMB temperature. What this model predicts that isn't predicted by any other model is a temperature fluctuation at about 1 × 10 36 kg or 500,000 . This could be verified or refuted by currently impractical but not impossible observations of black holes in that mass range. Plotting the wave functions gives a result which is compatible with LIGO's observations of gravitational waves. The main difference being there is no sign of a "ringdown". Given that gravitons are point like particles they can inspiral indefinitely. (Abbott, 2016) Figure 6: Left a plot of the wavefunction derived from the relativized extended standard model for a graviton graviton interaction. Right the observed gravitational wave from black hole inspirals. This theoretical model is similar to the observation of LIGO in that both are Matheiu wave functions. The difference is that the graviton graviton inspiral has no ringdown. When macroscopic black holes collide they have a spatial extent defined by their Schwarzschild radius. When point like particles inspiral and interact they can do so indefinitely.
6 Relativization of the standard model using Lagrangian Euclidean space.
Lagrangian Euclidean space is naturally analogous to standard Euclidean Space, figure 7. Every point in this space represents a set of physical laws that could describe a universe. Other than that all aspects of Euclidean space carry over with slight modification i.e. The derivative of a function on this space is naturally going to be a functional derivative. While all the basic concepts of lines, planes, distances carry over, exactly Figure 7 : Lagrangian Euclidean space is naturally analogous to standard Euclidean Space. Every point in this space represents a set of physical laws that could describe a universe. Other than that all aspects of Euclidean space carry over with slight modification i.e. The derivative of a function on this space is naturally going to be a functional derivative. While all the basic concepts of lines, planes, distances carry over, exactly what they mean physically, in this context, is not clear. The only point in this space that matters is the one that corresponds to the physical laws of our unique universe.
what they mean physically, in this context, is not clear. The only point in this space that matters is the one that corresponds to the physical laws of our unique universe.
We know that all Lagrangian will have to obey the principle of least action stated in the most general form possible.
All Lagrangians must satisfy this principle in addition to matching all the observed physical data. So one may consider a space of Lagrangians (L) in which all the Lagrangians differ from those in our universe by a scalar parameter.
If we define a gradient on this space using functional differentiation as follows.
Using this derivative one may define a differential equation for a functional on (L) which can give various universes.
T is a functional from which Lagrangians can be derived.
To get a well defined first order partial differential equation we need one boundary condition or one initial condition. For this differential equation the derivative must converge uniformly to the Lagrangian of a particular universe as the Lagrangian goes to zero and as T goes to one. For our universe this means the solution must approach that of our universe in the low energy limit. To give finite results it should also be a mathematically well behaved functional on(L). The simple anzats that will satisfy this for any given universe is equation 45.
For our universe let (β = α = 1),(ω 1)
The value of the exponential functional approaches one as the value of the Lagrangians, which are its arguments, approach zero. Therefore, at low energies the exact physics we have observed will be seen.
If one chooses to Taylor expand U in equation 47 they will find an infinite progression of corrective terms. Taking those steps does not make the math that follows any easier and so showing it will be omitted from this paper.
7 Generating functional formalism applied to the unified picture.
The formalism of generating functional if applied carefully can be used in this unified picture of physics. One of the axioms of relativization states that the space time at the point of interaction is locally flat (H. Farmer, 2014) However we should avoid Wick rotation or any similar technique that depends on a flat, and static space time background. Any result must hold for an arbitrary space time curvature since that is exactly what gravitational effects introduce all around the point of interaction. We begin with the generating functional 48
Having the generating function for the theory completely defines how its operators are related, in quantum field theory, but this is NOT a quantum field theory in the truest sense of the word. Each Lagrangian L, L, and O, is assumed to have been written in a form which has the following features, it is invariant under all space-time diffeomorphisms and the units have been canceled out perhaps by dividing by the Planck energy. Likewise the units on the actions will have been canceled out as well.
Equation 48 fully expands to equation 49
To simplify this expression first integrate by parts and make use of the fact that the action of the standard model, S, and the Einstein-Hilbert action, s, are well known. The action of the dark sector S is not known but never the less the integral of it's Lagrangian will by definition be an action and will stand in as a placeholder. We can use it to set limits on the effect the dark sector can have on the standard particles and fields. Carrying out this integration is not complicated given we know parts of the integral already. We will call the value of this integral S for the action due to the unified Lagrangian U works out to equation 50.
Given the relationship between gravity and all other fields if the energies go to infinity the actions also go to infinity. The relative negative sign between them ensures those infinities cancel out. The presence of ω ensures they don't cancel out completely. The value of the exponential will approach one due to the infinities canceling towards zero. Thus we have a generating functional which can give finite results for phenomena that include strong gravity and quantum effects at high energies without infinities, equation 51.
8 The fundamental forces
Examination of the partition function, Z 0 , allows identifying the unified field and its associated current. In this section of the presentation the field is of interest. (missing citation)
We now take the functional derivative with respect to the Einstein-Hilbert Lagrangian L. This gives us the standard model Lagrangian L with a correction factor.
A similar procedure leads us to the Einstein Hilbert Lagrangian for gravity L.
Finally taking a derivative with respect to the dark sector results in a tiny correction to the gravitational Lagrangian.
Thus this model postdicts all the fields and interactions observed so far and predicts corrections that would need to be applied to them given the existence of the dark sector. All by taking simple functional derivatives of the unified field F .
Of course like all unified models it was constructed in such a way that this mathematical result would be likely.
Experimental and observational support
With the non interacting generating functional we can now begin to consider interactions which could be observed in laboratory experiments or astrophysical observations.
9.1 Gravitational wave interaction with a particle beam.
Consider a simple cathode ray tube sending an electron beam towards a screen (figure 8). To make a prediction we need to compute the partition function for the interaction.
Then take the needed functional derivatives to get the desired S-Matrix element, equation.
This is the exact closed form. In practice we typically would Taylor expand and approximate for a given experiment.Let I = dψdRd 4 x (/ jR + Jψ) and the cross section is found to first approximation to be.
The hard part would be executing the experiment. This model is somewhat limited given the computing power available. This model will show how well or not well it generates a match to the cosmic microwave background radiation. This is a sample of the code which I wrote to use Nvidia CUDA hardware to model the radiation field created by the big bang. This was done using Nvidia CUDA code ran in Wolfram Mathematica. The full notebook is available on Wolfram's computational cloud. The code must be ran locally on a computer equipped with an Nvidia CUDA compatible GPU, 1080 or better recommended. What happens when a gravitational wave interacts with it? This is a thought experiment at this point in time. However unlike Schrodinger's cat this one could be done to observe a small but not unobservable effect.
Compatibility with the CMB
Figure 9: A sample of random white noise was found which had comparable resolution to the highest available resolution image of the CMB from Planck. It was cut to the same proportions with an alpha channel outside the boundary of the image. This was one of the inputs to the algorithm, ac.The initial gravitational field was assumed to be, at least, a weak Matheiu wave function. Image processing was the most economical method available for simulating a well measured aspect of the big bang. Full code is online at https://www.wolframcloud.com/objects/4b8ea14b-c873-4223-96d5-d2198c166520
A sample of random white noise was found which had comparable resolution to the highest available resolution image of the CMB from Planck 9. It was cut to the same proportions with an alpha channel outside the boundary of the image. This was one of the inputs to the algorithm, ac.The initial gravitational wave field
Figure 10: Inset A shows the initial state which was randomly distributed white noise as described in 9. Inset B shows the result of this process. It shows both a great degree of isotrophy and a degree of anisotrophy. The overall pattern of which is consistent with what is seen in the actual CMB as observed by Planck (Collaboration et al., 2018) was assumed to be, at least, a weak Matheiu wave function. Image processing was the most economical method available for simulating a well measured aspect of the big bang.
In two iterations it produced a result, figure 10. Qualitatively the result has a large degree of isotrophy at scales comparable to those seen in the CMB image observed by Planck (Collaboration et al., 2018) . Qualitatively the result shows anisotrophy in nearly the same pattern as seen in the CMB image. Anomalies such as the massive cold spot do not show up as they would result from the detailed initial state of the big bang. Aside from these anomalies this model generates the same large scale structure as ΛCDM.
Conclusion
This paper presents relativization an axiomatic and geometric approach to unification of general relativity and quantum field theory which turns the usual quantum gravity problem on its head. Instead of quantization of gravity quantum field theory is recast in a form which makes it compatible with the principles of general relativity.
A similar concept to relativization , called gravitization, appeared in a well indexed journal from a better known physicist, (Penrose, 2014) at the same time relativization was published in a less well known publication (H. , but before it was discussed in a major conference talk . The mathematical realizations appear compatible but were arrived at from independent directions. (H. derived its math from axioms, (Penrose, 2014 ) depended more on thought experiments. Both share the concept that the principle of equivalence may be about as fundamental as those of quantum mechanics.
The completely new concept is treating the Lagrangians of the major physical theories as independent coordinates in a Euclidean. space. Taken with relativization of said Lagrangians this enables grand unification of the two major physical theories, and an accounting for the influence of the dark sectors unknown physics. This makes the construction of a unified model a matter of working out geometry, algebra, and calculus in this space, then identifying the point which corresponds to our universe. Mathematical elegance and parsimony are not the only arguments for this hypothesis.
Figure 11: On the left computational products of theoretical models derived in this paper. On the right observations that are consistent with those idealized models. In introductory physical science courses the author teaches that when data matches the hypothesized equation to within the error bars the hypothesis is accepted. Is that somehow not true at this level? Here are shown models of mathematical physics which predict to a high degree what is seen in the relevant observations. Given this match between data and observation we can reject the null hypothesis, the hypothesis that the approach and model described here is wrong, and accept the positive hypothesis that this model, at least, deserves deeper study.
This paper asserted that the strongest argument for any theory is that it predicts and or postdicts what we observe in nature. Then using time honored techniques of mathematical physics derives a unified model of the four known forces and accounts for the dark sector. The models so derived are computationally challenged and compared to well known observations of black hole mergers and the cosmic microwave background.
The mathematical techniques used in this paper lead to computational models shown in figure 11 . Given this match between data and observation we can reject the null hypothesis, the hypothesis that the approach and model described here is wrong, and accept the positive hypothesis that this model, at least , deserves deeper study.
